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wherein R 1 is hydrogen or alkyl; R 2 is hydrogen, halogen, alkyl, alkoxy, hydroxy, aryl, heteroaryl. 
heteroalicyclic, arylaJkyl, heteroarylalkyl. aryloxy, heteroaryloxy, arylalkenyl. heteroarylalkenyl, aryloxyalkyl, 
heteroaryloxyalkyl, arylalkoxy, heteroarylalkoxy, -CO2R 5 . alkyleneC0 2 R 6 ,'monoalkylamino or dialkylamino; 
R3 is hydrogen, halogen, alkyl. alkoxy. hydroxy, monoalkylamlno. dialkylamino or -C0 2 R*: or R 2 and R 3 . 
when they are in adjacent positions on the phenyl ring, together form : 
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A 1 and A 2 t which are the same or different, are 0, S(0) n , NR 7 or NCOR 8 ; n is zero, 1 or 2; and R*, R 5 , R 6 , 
R 7 and R 8 are hydrogen or alkyl; 

or when A 1 is N(CH 3 ) R 2 may also be 2-NO2; any of the foregoing aliphatic moieties being optionally 
substituted with one or more of halogen, hydroxy, alkoxy or haloalkoxy, and any of the foregoing aryl, 
heteroalicyclyl or heteroaryl moieties being optionally substituted with one or more of halogen, alkyl, nitro, 
alkoxy, haloalkyl, haloalkoxy or CH3O2C.C = CH.OCH3. 



2 



INSECTICIDES 



The present invention relates to a method of killing or controlling insect, mite or nematode pests and to 
compositions for use in that method. 

European Patent Publications Nos. 0226917 and 0278595 describe propanoic acid derivatives useful as 
fungicides. It has now been found that certain of these compounds have useful insecticidal, miticldal and 
5 nematocidal activity. In addition, the compounds may have knockdown activity against flies and mosquitoes. 

According to the present invention there is provided a method of killing or controlling insect, mite or 
nematode pests which comprises applying to the pest or to the locus thereof an effective amount of a 
compound of formula (I) : 
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wherein FV is hydrogen or alkyl; R 2 is hydrogen, halogen, alkyi, alkoxy, hydroxy, aryl, heteroaryl, 
heteroalicyclyl, arylalkyl, heteroarylalkyl, aryloxy, heteroaryloxy, arylalkenyl, heteroarylalkenyl, aryloxyalkyl, 
heteroaryloxyalkyl, arylalkoxy, heteroarylalkoxy, -C0 2 R 5 , alkyleneC0 2 R 6 , monoalkylamino or diaikylamino; 
R 3 is hydrogen, halogen, alkyl, alkoxy, hydroxy, monoalkylamino, diaikylamino or -CO2R 4 ; or R 2 and R 3 , 
when they are in adjacent positions on the phenyl ring, together form : 

<^ 




A? and A 2 , which are the same or different, are 0, S(0)„, NR 7 or NCOR 8 ; n is zero, 1 or 2; and R*, R 5 , R 5 , 
R 7 and R 8 are hydrogen or alkyl; or when A 1 is N(CH 3 ) R 2 may also be 2-N0 2 ; any of the foregoing 
aliphatic moieties being optionally substituted with one or more of halogen, hydroxy, alkoxy or haloalkoxy, 

35 and any of the foregoing aryl, heteroalicyclyl, or heteroaryl moieties being optionally substituted with one or 
more of halogen, alkyl, nitro, alkoxy, haloalkyl, haloalkoxy or CH3O2C.CsCH.OCH3. 

The compounds of formula (I) contain a double bond and can, therefore, exist in (E)- or (Z)-isomeric 
forms. The invention relates to the individual isomers and mixtures thereof in all proportions. Generally the 
(E)-isomer is the more active and it is preferred that the compounds of formula (I) are in this form. 

40 The term "halogen" used herein includes fluorine, chlorine, bromine and iodine. 

Alkyl groups and the alkyl moieties of the alkoxy, alkyleneC02R 6 , mono or diaikylamino, substituted 
alkyl and substituted alkoxy groups preferably contain 1 to 6, more preferably 1 to 4, carbon atoms and can 
be in the form of straight or branched chains. They include methyl, ethyl, n-propyl and t-butyi. Haloalkyl 
includes chloro- and fluoro(Ci-4)alkyl, especially trifluoromethyl. Suitable optional substituents for the alkyl 

4s groups and alkyl moieties of alkoxy and mono or diaikylamino include one or more of halogen, hydroxy, 
alkoxy and haloalkoxy. 

The alkyl groups of the arylalkyl, heteroarylalkyl. aryloxyalkyl, heteroaryloxyalkyl, arylalkoxy and 
heteroarylalkoxy moieties contain 1 to 4 carbon atoms and can be in the form of straight or branched 
chains. 

50 The aryl moiety of aryloxy, arylalkenyl, aryloxyalkyl and arylalkoxy groups and aryl itself includes 
phenyl; the heteroaryl moiety of heteroaryloxy, heteroarylalkenyl, heteroaryloxyalkyl and heteroarylalkoxy 
groups and heteroaryl itself includes pyridyl and pyrimidinyl; while the heteroalicyclyl moiety includes 
morpholino. Suitable optional substituents for aryl and heteroaryl groups Include one or more of halogen, 
alkyl, alkoxy, haloalkyl and haloalkoxy. 

The alkenyl moiety of arylalkenyl and heteroarylalkenyl groups may contain 2 to 6, suitably 2 carbon 
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atoms. Suitable optional substituents for the alkenyl group include one or more of halogen, hydroxy, alkoxy 
and haloalkoxy. 

In one . particular aspect, the compounds used in the method of the invention are those of formula (I) 
wherein A 1 is 0 or S(0) n ; n is zero. 1 or 2; R 1 is hydrogen; R 2 is hydrogen, halogen, alkyl, haloalkyl, alkoxy, 
s aryloxy. heteroaryloxy, aryloxyalkyl, heteroaryloxyalkyl, alkoxycarbonyl, monoalkylamino or dialkylamino; 
and R 3 is hydrogen, halogen, hydroxy, alkyl, haloalkyl, alkoxy, alkoxycarbonyl, monoalkylamino or dial- 
kylamino; any of the foregoing aryl or heteroaryl moieties being optionally substituted with one or more of 
halogen, alkyl, haloalkyl or alkoxy. 

In another aspect, the compounds used in the method of the invention are those of formula (I) wherein 
10 R 1 is hydrogen or Ci-e alkyl; R 2 is hydrogen, halogen, C1-6 alkyl, Ci-s alkoxy, aryl, heteroaryl, 
• heteroalicyciyl, aryl(Ci -Oalkyl, aryloxy, heteroaryloxy, aryloxy(Ci-4)alkyl, aryl(Ci -*)alkoxy -C0 2 R 5 , Ci- 6 
alkyleneC0 2 R 5 or di(Ci- 6 )aikylamino; R 3 is hydrogen, Ci-g alkyl, halogen, hydroxy, or Ci-s alkoxy; or R 2 
and R 3 , when they are in adjacent position on the phenyl ring together form: 



A- and A 2 , which are the same or different, are selected from 0, S(0) n , NR 7 or NCOR 8 ; n is zero, 1 or 2; 
and R 5 , R e , R 7 and R 8 are hydrogen or Ct-e alkyl; or when A 1 is N(CH 3 ) R 2 may also be 2-N0 2 ; any of the 
foregoing aliphatic moieties being optionally substituted with one or more of halogen, hydroxy, Ci-e alkoxy 
or halo(Ct-6)alkoxy, and any of the foregoing aryl, heteroalicyciyl or heteroaryl moieties being optionally 
substituted with one or more of halogen, Ci-salkyI, nitro, phenyl, Ci-saikoxy, halo(Ci-e)alkyl, haloalkoxy or 
CH30 2 C.C = CH.OCH 3 . 

In a further aspect, the compounds used in the method of the invention are those of formula (I) wherein 
R 1 is hydrogen or Ci-g alkyl; R 2 is hydrogen halogen, Ci-g alkyl, Ci-g alkoxy, phenyl, pyrimidinyl, 
morpholino, phenyl(Ci -*)alkyl, phenoxy, -pyrimidinyloxy, pyridyloxy, phenoxy(Ci-4)alkyi, phenyl(Ci -*)- 
alkoxy, -C0 2 R 5 , C1-6 alkyleneC0 2 R 6 or di(Ci-6)alkylamino; R 3 is hydrogen, hydroxy f Ci-6 alkyl, halogen or 
C1-5 alkoxy, or R 2 and R 3 , when they are in adjacent positions on the phenyl ring, together form: 



A 1 is 0, S(0) n , NR 7 or NCOR 8 ; n is zero, 1 or 2; and R 5 , R 6 , R 7 and R 8 are hydrogen or Ci-g alkyl; or 
when A 1 is N(CH 3 ) R 2 may also be 2-N0 2 ; any of the foregoing aliphatic moieties being optionally 
substituted with one or more of halogen, hydroxy, Ci-g alkoxy or halo (Ct-G)alkoxy, and any of the 
foregoing heteroaryl, morpholino and aryl moieties being optionally substituted with one or more of halogen, 
Ci-salkyl, nitro, phenyl, Ci-g alkoxy, halo(Ct-s)alkyl, halo(Ci-. 6 )alkoxy or CH 3 0 2 C.C = CH.0CH3. 

In yet a further aspect the compounds used in the method of the invention are those of formula (I) 
wherein R 1 is hydrogen or C1 -6 alkyl; R 2 is hydrogen, halogen, C1 -c alkyl or Ci -6 alkoxy; R 3 is hydrogen, 
hydroxy, Ci -& alkyl, halogen or Ci -$ alkoxy; and A 1 is 0; any of the foregoing aliphatic moieties being 
optionally substituted with one or more of halogen, hydroxy, Ci-g alkoxy or halo(Ci -6)alkoxy. 

In another aspect the compounds used in the method of the invention are those of formula I wherein R 1 
is hydrogen or Ci-s alkyl; R 2 is hydrogen, fluorine, chlorine, C1-6 alkyl or Ci-s alkoxy; R 3 is hydrogen, 
fluorine, chlorine, Ci -g alkyl, Ci -6 alkoxy, or hydroxy; and a' is 0; any of the foregoing aliphatic moieties 
are optionally substituted with one or more of fluorine, chlorine, hydroxy or Ci -g alkoxy itself optionally 
substituted with fluorine or chlorine or any combination thereof. 

In a further aspect the compounds used in the method of the invention are those of formula (1) wherein 
R 1 is hydrogen or Ci -4 alkyl; R 2 and R 3 , which are the same or different, are hydrogen,, fluorine, chlorine, 
Ci -* alkyl or Ci alkoxy, the alkyl and alkoxy groups being optionally substituted with fluorine or chlorine 
or any combination thereof; and a' is 0. 

Examples of compounds of formula (I) are set out in Table I below. 
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The compounds of formula (I) can be prepared as described in European Patent Publications Nos. 
0226917 and 0278595 and the contents of those publications, in so far as they are relevant to the present 
invention, are incorporated herein by reference. 

In order to apply the compounds to the locus of the pests they are usually formulated into compositions 
25 which include, in addition to the insecticidally active ingredient or ingredients of formula (I), suitable inert 
diluent or carrier materials, and/or surface active agents. In another aspect the invention includes such 
insecticidal compositions. 

The compositions may also contain another pesticidal material, for example another insecticide, 
nematocide or acaricide, or a fungicide, or may also contain an insecticide synergist, such as for example 
30 dodecyl, imidazole, safroxan, MGK 264 or piperonyl butoxide. 

The compositions may be in the form of dusting powders wherin the active ingredient is mixed with a 
solid diluent or carrier, for example kaolin, bentonite, kieselguhr, or talc, or they may be in the form of 
granules, wherein the active ingredient is absorbed in a porous granular material for example pumice. 
Alternatively the compositions may be in the form of liquid preparations to be used as dips or sprays, 
35 which are generally aqueous dispersions or emulsions of the active ingredient in the presence of one or 
more known wetting agents, dispersing agents or emulsifying agents (surface active agents). 

Wetting agents, dispersing agents and emulsifying agents may be of the cationic, anionic or non-tonic 
type. Suitable agents of the cationic type include, for example, quaternary ammonium compounds, for 
example cetyltrimethyl ammonium bromide. Suitable agents of the anionic type include, for example, soaps, 
40 salts of aliphatic monoesters of sulphuric acid, for example sodium lauryl sulphate, salts of sulphonated 
aromatic compounds, for example sodium dodecylbenzensulphonate, sodium, calcium or ammonium 
lignosulphonate, or butylnapthalene sulphonate, and a mixture of the sodium salts of diisopropyl- and triiso- 
propylnaphthalene sulphonates. Suitable agents of the non-ionic type include, for example, the condensa- 
tion products of ethylene oxide with fatty alcohols such as oleyl alcohol or cetyl alcohol, or with alkyi 
45 phenols such as octyl phenol, nonyl phenol and octyl cresol. Other non-ionic agents are the partial esters 
derived from long chain fatty acids and hexitol anhydrides, the condensation products of the said partial 
esters with ethylene oxide, and the lecithins. 

The compositions may be prepared by dissolving the active ingredient in a suitable solvent, for 
example, a ketonic solvent such as diacetone alcohol, or an aromatic solvent such as trimethylbenzene and 
go adding' the mixture so obtained to water which may contain one or more known wetting, dispersing or 
emulsifying agents. Other suitable organic solvents are dimethyl formamide, ethylene dichloride, isopropyl 
alcohol, propylene glycol and other glycols, diacetone alcohol, toluene, kerosene, white oil, methylnap- 
thalene, xylenes and trichloroethylene, N-methyl-2-pyrrolidone and tetrahydro furfuryl alcohol (THFA). 

The compositions to be used as sprays may also be in the form of aerosols wherein the formulation is 
55 held in a container under pressure in the presence of a propeilant such as fluorotrichloromethane or 
dichlorodifluoromethane. 

The compositions which are to be used in the form of aqueous dispersions or emulsions are generally 
supplied in the form of a concentrate containing a high proportion of the active ingredient or ingredients, the 
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said concentrate to be diluted with water before use. These concentrates are often required to withstand 
storage for prolonged periods and after such storage, to be capable of dilution with water to form aqueous 
preparations which remain homogenous for a sufficient time to enable them to be applied by conventional 
spray equipment. The concentrates may contain from 5-95% suitably from 10-85% by weight of the active 

5 ingredient or ingredients. When diluted to form aqueous preparations such preparations may contain 
varying amounts of the active ingredient depending upon the purpose for which they are to be used. For 
agricultural, horticultural or domestic purposes, an aqueous preparation containing between 0.0001% and 
0.1% by weight of the active ingredient is particularly useful. 

In use the compositions are applied to the pests or to the locus of the pests, i.e. to the habitat of the 

10 pests or to growing plants liable to infestation by the pests, by any of the known means of applying 
pesticidal compositions, for example, by dusting or spraying, including electro-dynamic spraying. 
The above described compositions are active against a range of pests including nematodes. 
Rates of application will depend upon a number of factors including the type of pest, degree of 
infestation, etc. However, in general, application of from 0.5 to 4.0 kg/ha will be appropriate. 

is The following Examples illustrate the invention. 



EXAMPLE 1 

20 

The insecticidai properties of the compound of formula (I) were demonstrated as follows : 

The activity of the compound was determined using a variety of insect, mite and nematode pests. 
Except in the case of knockdown activity against Musca domestica , where the test procedure is described 
later, the compound was used in the form of liquid preparations containing from 50 to 1000 parts per million 
25 (ppm) by weight of the compound. The preparations were made by dissolving the compound in acetone 
and diluting the solutions with water containing 0.1% by weight of a wetting agent sold under the trade 
name "SYNPERONIC NX until the liquid preparations contained the required concentration of the product. 
"SYNPERONIC is a Registered Trade Mark. 

The test procedure adopted with regard to each pest was basically the same and comprised supporting 
30 a number of the pests on a medium which was usually a host plant or a foodstuff on which the pests feed, 
and treating either or both the pests and the medium with the preparations. The mortality of the pests was 
then assessed at periods usually varying from one to seven days after the treatment. 

The results of the tests are given in Table III for each of the products, at the rate in parts per million 
given in the second "column as a grading of mortality designated as 9, 5 or 0 wherein 9 indicates 80-100% 
35 mortality (70-100% root-knot reduction as compared with untreated plants for Meloidogyne incognita semi 
in vitro test), 5 indicates 50-79% mortality (50-69% root-knot reduction for Meloidogyne incognita semi in 
vitro test) and 0 indicates less than 50% mortality (root-knot reduction for Meloidogyne i ncognita semi in 
vitro test). 

In Table ill the pest organism used is designated by a letter code and the pest species, the support 
40 medium or food, and the type and duration of test is given in Table II. 

The knockdown properties against Musca domestica were demonstrated as follows. 
A sample of the compound was diluted in 0.1% ethanol/ acetone (50:50 mixture) and made up to a 
1000 ppm solution with 0.1% aqueous Synperonic NX solution. The solution (1 -ml) was then sprayed 
directly onto ten mixed sex houseflies held in a drinking cup containing a sugar lump which was also 
45 sprayed. 

Immediately after spraying the cups were inverted and left to dry. An assessment of knockdown was 
made when the cups were righted 15 minutes later. The flies were then provided with a damp cotton wool 
pad, and held for 48 hours in a holding room conditioned at 25 *C and 65% relative humidity before a 
mortality assessment was made. 
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Claims 

1. A method of killing or controlling insect, mite or nematode pests which method comprises applying to 
the pest or to the locus thereof an effective amount of a compound of formula (I) : 




wherein R 1 is hydrogen or alkyl; R 2 is hydrogen, halogen, alkyl, alkoxy, hydroxy, aryl, heteroaryl, 
heteroalicyclyl, arylalkyl, heteroarylalkyl, aryloxy, heteroaryloxy, arylalkenyl, heteroarylalkenyl, aryloxyalkyl. 
heteroaryloxyalkyl, arylalkoxy, heteroarylalkoxy, -C0 2 R 5 , alkyleneC0 2 R 6 , monoalkylamino or dialkylamino; 
R 3 is hydrogen, halogen, alkyl, alkoxy, hydroxy, monoalkylamino, dialkylamino or -C0 2 R 4 ; or R 2 and R 3 , 
when they are in adjacent positions on the phenyl ring, together form : 
A 2 ; 

A 1 and A 2 , which are the same or different, are 0, S(0) n , NR 7 or NCOR 8 ; n is zero, 1 or 2; and R*. R 5 , R 6 , 
R 7 and R 8 are hydrogen or alkyl; or when A 1 is N(CH 3 ) R 2 may also be 2-N0 2 ; any of the foregoing 
aliphatic moieties being optionally substituted with one or more of halogen, hydroxy, alkoxy, or haloalkoxy, 
and any of the foregoing aryl, heteroalicyclyl or heteroaryl moieties being optionally substituted with one or 
more of halogen, alkyl, nitro, phenyl, alkoxy, haloalkyl, haloalkoxy or CH 3 0 2 C.C = CH.OCH 3 . 

2. A method of killing or controlling insect, mite or nematode pests which method comprises applying to 
the pest or to the locus thereof an effective amount of a compound of formula (I) wherein A 1 is 0 or S(0) n ; n 
is zero, 1 or 2; R 1 is hydrogen; R 2 is hydrogen, halogen, alkyl, haloalkyl, alkoxy, aryloxy, heteroaryloxy, 
aryloxyalkyl, heteroaryloxyalkyl. alkoxycarbonyl, monoalkylamino or dialkylamino; and R 3 is hydrogen, 
halogen, hydroxy, alkyl, haloalkyl, alkoxy, alkoxycarbonyl, monoalkylamino or dialkylamino; any of the 
foregoing aryl or heteroaryl moieties being optionally substituted with one or more of halogen, alkyl, 
haloalkyl or alkoxy. 

3. A method according to claim 1 wherein R 1 is hydrogen or Ci- 6 aikyl; R 2 is hydrogen, halogen, Ci-s 
alkyl, Ci-6 alkoxy, aryl, heteroaryl, heteroalicyclyl, aryl(Ci -*)alkyl, aryloxy, heteroaryloxy, aryloxyfCi-*)- 
alkyl, aryl(Cw)alkoxy, -C0 2 R s , Ci-c alkyleneC0 2 R 6 , or di(Ci-s) alkylamino; R 3 is hydrogen, Ci- 5 alkyl, 
halogen, hydroxy, Ci-€ alkoxy or R 2 and R 3 , when they are in adjacent positions on the phenyl ring 
together form: 




A 1 and A 2 , which are the same or different, are selected from 0, S(0) n , NR 7 or NCOR 8 ; n is zero, 1 or 2; 
and R 5 , R s , R 7 and R 8 are hydrogen or Ci- 6 alkyl; or when A 1 is N(CH 3 ) R 2 may also be 2-N0 2 ; any of the 
foregoing aliphatic moieties being optionally substituted with one or more of halogen, hydroxy, Ci -salkoxy 
or halo(Ci-s)alkoxy, and any of the foregoing aryl, heteroalicyclyl or heteroaryl moieties being optionally 
substituted with one or more of halogen, Ci-s alkyl, nitro, phenyl, Ci- 6 alkoxy, halo(Ci- 6 )alkyl, halo(Ci-6)- 
alkoxy or CH 3 0 2 C.C = CH.OCH 3 . 

4. A method according to claim 1 or 3 wherein R 1 is hydrogen or Ci-s alkyl; R 2 is hydrogen, halogen, 
Ci-g alkyl, Ci-s alkoxy, phenyl, pyrimidinyl, morpholino, phenyl(Ci-Oalkyl, phenoxy, pyrimidinyloxy. 
pyridyloxy, phenoxy(Ci-i)alkyl, phenyl(Ci-4)alkoxy, -C0 2 R 5 , Ci-s alkyleneC0 2 R 6 or di(Ci-s)alky!amino; 
R 3 is hydrogen, hydroxy, Ci - 6 alkyl, halogen or Ci -s alkoxy; or R 2 and R 3 , when they are in adjacent 
positions on the phenyl ring, together form: 
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A 1 is 0, S(0)„. NR 7 or NCOR 8 ; n is zero, 1 or 2; and R 5 , R 6 , R 7 and R 8 are hydrogen or Ct-e alkyl; or 
when A* is N(CH 3 ) R 2 may also be 2-NO2; any of the foregoing aliphatic moieties being optionally 
substituted with one or more of halogen, hydroxy, Ci-g alkoxy or ha!o(Ci-s) alkoxy; and any of the 
10 foregoing heteroaryl, morpholino and aryl moieties being optionally substituted with one or more of halogen, 
Ci-5 alkyl, nitro, phenyl, Ci-s alkoxy, halo(Cw) alkyl, halo(Ci- 6 )alkoxy or CH 3 0 2 C.C = CH.OCH3. 

5. A method according to any one of claims 1, 3 or 4 wherein R 1 is hydrogen or Ci-s alkyl; R 2 is 
hydrogen, halogen, Ci-s alkyl or Ct-e alkoxy; R 3 is hydrogen, hydroxy, Ci-e alkyl, halogen or Ci-e alkoxy; 
and A 1 is 0; any of the foregoing aliphatic moieties being optionally substituted with one or more of 

75 halogen, hydroxy, Ci-s alkoxy or halo(Ci-6)alkoxy, 

6. A method according to any one of claims 1 , 3, 4 or 5 wherein R 1 is hydrogen or Ci -s alkyl; R 2 is 
hydrogen, fluorine, chlorine, Ci-s alkyl or Ci-s alkoxy; R 3 is hydrogen, fluorine, chlorine, Ci-e alkyl, C1-6 
alkoxy or hydroxy; and a' is 0; any of the foregoing aliphatic moieties being optionally substituted with one 
or more of fluorine, chlorine, hydroxy or Ci -s alkoxy itself optionally substituted with fluorine or chlorine or 

20 any combination thereof. 

7. A method according to any one of claims 1, 3, 4, 5, or 6 wherein R 1 is hydrogen or C1-4 alkyl; R 2 
and R 3 which are the same or different are hydrogen, fluorine chlorine, Ci-* alkyl or Cw alkoxy, the alkyl 
and alkoxy groups being optionally substituted with fluorine or chlorine or any combination thereof; and A 
is 0 

25 8. An insecticidal, miticidal or nematicidal composition for use in a method according to claim 1, 
comprising a compound of formula (I), wherein A 1 , R\ R 2 and R 3 have values as defined in claim 1, in 
combination with a carrier or diluent. 
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